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Abstract: 
Background: Chronic lower extremity ulcers are challenging and may require advanced interventions. Skin 
grafting is a surgical technique that has been found to be effective in enhancing wound healing, but its 
effectiveness in comparison with standard wound care remains unexplored. 
Aim: Clinical outcome, complications, and patient reported satisfaction in the treatment of chronic 
lower limb ulcers treated with skin grafting compared to standard wound care. 
Methods It is a prospective comparative study carried out in Department of General Surgery, Lord Buddha 
Koshi Medical College and Hospital, Saharsa, Bihar, India for one year. A total of 100 chronic lower limb 
patients were recruited, skin grafting against standard wound care which consisted of (n=50) patients from each. 
Healed rates; time, infections, take graft and Patient satisfaction outcomes included. 
Results: The mean healing time was much shorter in the grafting group than in the standard care group: 8.5 ± 
2.1 weeks versus 14.3 ± 3.4 weeks, p<0.05. Healing was complete in 88% of the grafting group but only in 54% 
of the standard care group. The infection rate was significantly lower in the grafting group, at 12% versus 26%, 
p<0.05. Scores for patient satisfaction were greater in the grafting group due to faster healing and better 
cosmetic outcomes. 
Conclusion: Skin grafting is a very effective treatment for chronic lower extremity ulcers, as it heals much 
faster and provides better results than standard wound care. It should be considered in patients who do not 
respond to conventional treatments, and further studies are needed to assess its cost-effectiveness and long-term 
results. 
Keywords: Skin grafting, chronic ulcers, wound care, healing time, infection rates, patient satisfaction. 
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Introduction 

One of the most common procedures in 
dermatology and plastic-reconstructive surgery is 
skin grafting, whose origins have been lost to time 
[1]. The first known application of skin grafting 
occurred in India over 3,000 years ago, when noses 
that had been severed as punishment were rebuilt 
using skin grafts taken from the gluteal area [2]. 
But it wasn't until 1823, over 5000 years later, that 
German doctor Buenger recorded the first 
successful skin graft, moving skin from the buttock 
to the nose. Other pioneers attempted to enhance 
the methods and outcomes of grafting following 
Reverdin's first auto transplant in 1869 [3]. 
Through innumerable tries, skin grafting 
procedures advanced over the following few years, 
and their use skyrocketed at the start of the 20th 

century [4]. The dermatome, a crucial tool still in 
use today for harvesting huge sections of skin, was 
created around this time by Padget and Hood. 
Brown developed his split-thickness skin grafting 
method in 1929, distinguishing between full-
thickness, intermediate-thickness, and epidermal 
grafts [5]. Techniques were improved and 
numerous new ones were created during World 
War II to heal the wounds that many soldiers 
sustained, with notable advancements particularly 
in the treatment of burn injuries [6]. Given that skin 
grafts serve as both a skin replacement and a 
healing stimulus, they are now recommended 
above other methods and treatments during soft 
tissue repair rather than being viewed as a last 
resort.
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Figure 1: Skin Grafting 

 
Chronic leg ulcers (CLUs), which typically include 
vascular ulcers like chronic venous leg ulcers 
(CVLUs) and arterial leg ulcers (ALUs), diabetic 
ulcers (DUs), rheumatoid ulcers, and traumatic 
ulcers like those resulting from savage amputation 
stumps, can be effectively treated with skin grafting 
[7]. 

Treatment and patient quality of life are severely 
hampered by chronic lower extremity ulcers, which 
are frequently observed in patients with underlying 
diseases like diabetes, peripheral vascular disease, 
and venous insufficiency. Conventional wound care 
is frequently ineffective in treating these ulcers, 
which results in extended healing durations, high 
infection rates, and recurrent ulcers. Skin grafting 
has become a promising surgical procedure for 
patients with chronic, non-healing wounds in an 
attempt to enhance healing results. In order to 
encourage wound closure, hasten epithelialisation, 
and lower the risk of infection, healthy skin is 
transplanted onto the ulcer bed through a process 
known as skin grafting [8]. Research on the 
effectiveness of skin grafting in relation to 
conventional wound care techniques is still 
ongoing, despite its increasing use. By contrasting 
healing timeframes, infection rates, graft take rates, 
and patient-reported results with those of traditional 
wound management, this study seeks to assess how 
well skin grafting promotes healing in chronic 
lower leg ulcers [9]. By this analysis, the study 
hopes to provide light on the function of skin 
grafting as a cutting-edge method of treating 
chronic ulcers, with the potential to enhance patient 
outcomes and quality of life. 

Methodology 

Study Design 

It is a prospective comparative study carried out in 
Department of General Surgery, Lord Buddha 
Koshi Medical College and Hospital, Saharsa, 
Bihar, India for one year , which aimed at 
comparing the clinical outcomes of patients with 
chronic lower extremity ulcers treated either with 
skin grafting or with standard wound care. 

Study Population 

The study population consisted of adult patients 
aged 30–80 years who had been diagnosed with 
chronic lower extremity ulcers that had lasted for at 
least six months. The inclusion criteria included the 
willingness of the patients to undergo treatment and 
to give informed consent. Exclusion criteria were 
active systemic infections or sepsis, malignant 
transformations of ulcers, or significant 
comorbidities contraindicating surgical 
intervention. 

Sample Size 

A total of 100 patients were given participation in 
the study, and they were divided randomly into two 
groups for treatment. Group A comprised 50 
patients who underwent primary intervention 
through skin grafting, whereas Group B had 50 
patients who were given standard wound care. In 
this case, random allocation was made to ensure an 
unbiased comparison of the efficiency of skin 
grafting against conventional wound care in 
managing chronic ulcers of the lower extremities. 

Surgical Techniques 

• Skin Grafting 

These skin grafts, split-thickness, were acquired 
from the anterior thigh using a dermatome- a 
specific, surgical tool utilized to take thinly 
measured layers of the skin. Those grafts, then 
applied directly to the cleaned ulcer bed with 
sutures and staples in situ to keep firmly attached to 
it. Afterward, care under the dressing for potential 
infection and the proper take of grafts must always 
be strictly checked. 

• Standard Wound Care 

The treatment of ulcers in the standard care group 
mainly consisted of frequent debridement to 
remove necrotic tissue and foster healing, as well 
as application of moist dressings to optimally 
maintain the wound environment. Infections were 
controlled or prevented through appropriate 
antibiotic therapy. Additional adjunctive therapies 
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such as pressure offloading and nutritional support 
were also implemented to help promote healing and 
optimize patient outcomes. 

Data Collection 

All participants have demographic parameters 
recorded, which include age and gender; in addition 
to this, the prevalence of diabetes in all was 
recorded for proper baseline information on the 
study. Healing outcomes were documented 
sufficiently on mean time healing of mean weeks, 
percentage undergoing full healing, as well as the 
infection rates within the group to evaluate 
treatment effectiveness. Within the skin grafting 
group, the graft take rate was specifically 
monitored. For this purpose, full graft takes and 
partial graft takes alongside the rate of graft failure 
were measured to analyze the efficacy of the 
treatment. Furthermore, patient reported outcomes 
included Visual Analogue Scale measures of pain, 
as well as levels of satisfaction, which were 
recorded at follow-up visits to understand the 
subjective experience of patients regarding each 
treatment. 

Outcome Measures 

The study used both primary and secondary 
outcomes to determine the effectiveness of skin 
grafting in treating chronic lower extremity ulcers. 
Primary outcomes included the mean healing time, 
complete healing rate, and infection rates, all of 
which are significant markers of successful 
treatment. Besides these, secondary outcomes also 
included graft take rates, classified into full, partial, 
and failure rates in order to estimate the success of 
the skin grafting procedure. Lastly, patient-reported 
satisfaction levels were also documented to identify 
the patients' experience with their treatment, in 
return thereby understanding their overall 
effectiveness of the interventions used. 

Statistical Analysis 

Statistical software was used in data analysis. 
Continuous variables such as healing time were 
compared using independent t-tests. Categorical 
variables, for example, the rate of infections, were 
compared by chi-square tests. P-value <0.05 was 
taken to be statistically significant. 

Result

 
Demographic Profile 

Parameter Skin Grafting Group (n=50) Standard Care Group (n=50) 
Mean Age (years) 58.2 ± 10.3 59.1 ± 9.8 
Gender (M/F) 30/20 32/18 
Diabetes Prevalence (%) 65 60 
 

 
Figure 2: Graphical Representation on Percentage of Diabetes Prevalence 

 
The demographic profile of the study population 
indicates comparable characteristics between the 
skin grafting group and the standard care group. 
The mean age of participants was similar, with 58.2 
± 10.3 years in the skin grafting group and 59.1 ± 
9.8 years in the standard care group, suggesting that 
both groups were predominantly middle-aged to 
elderly. There was a fair representation of genders 

as well, as the skin grafting group showed more 
males, that is 30 males and 20 females, whereas in 
the standard care group, it was more so 32 males 
and 18 females. Prevalence of diabetes was also 
found high in both the groups that is 65% in the 
skin grafting group and 60% in the standard care 
group as the presence of diabetes has always been 
linked with chronic lower extremity ulcers. These 

52%48%

Diabetes Prevalence (%)

Skin Grafting Group Standard Care Group
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similarities in demographic parameters improve the 
ability to compare these two groups, making the 

comparisons more reliable regarding outcomes.

Healing Outcomes 
Outcome Metric Skin Grafting Group Standard Care Group 
Mean Healing Time (weeks) 8.5 ± 2.1 14.3 ± 3.4 
Complete Healing (%) 88 54 
Infection Rate (%) 12 26 
 
The healing outcomes clearly show that skin 
grafting is superior to standard care in the 
management of chronic lower extremity ulcers. The 
mean healing time in the skin grafting group was 
significantly shorter at 8.5 ± 2.1 weeks compared to 
the standard care group at 14.3 ± 3.4 weeks, thus 
showing that skin grafting accelerates the healing 
process. Another, the complete healing rate was 
notably higher in the skin grafting group (88%) 
than it was in the standard care group (54%) with 
the overall enhanced efficacy of this surgical 

procedure. Moreover, there was a greater reduction 
in infection incidence in the group receiving skin 
grafting (12%) compared with the standard care 
group (26%), indicating a lower risk for infection 
when performing early wound closure with skin 
grafting. These findings underscore the advantages 
of skin grafting, which is actually a more effective 
and efficient way of treating chronic ulcers, 
compared to other conventional wound care 
methods.

 
Graft Take Rate 

Graft Take Rate (%) Percentage 
Full Graft Take 82 
Partial Graft Take 14 
Graft Failure 4 
 

 
Figure 3: Graphical Representation of Graft Take Percentages 

 
The take rates from the grafting skin of the patients 
in the skin grafting group were very high, with very 
good results obtained under appropriate 
postoperative care and the proper performance of 
the procedure. An overwhelming majority of the 
patients (82%) achieved complete graft takes, and 
integration and healing were on target. Partial graft 
take was seen in 14%, and this can perhaps be 
accounted for by minor problems like incomplete 
vascularization or local causes for graft fixation. 
Graft failure was seen in only 4% of cases, thereby 
showing that complications were rare. These results 
highlight the reliability of skin grafting as a 
treatment option for chronic ulcers and underscore 
the importance of meticulous surgical techniques 

and close postoperative monitoring to maximize 
success rates. 

Discussion 

Ø Comparison of Healing Parameters 

Healing Time: With skin grafting, the healing time 
was significantly shorter with an average of 8.5 ± 
2.1 weeks compared to the standard wound care 
with a mean of 14.3 ± 3.4 weeks; p < 0.05. The 
faster healing of skin grafts is therefore mainly 
because of the immediate application of viable skin 
tissue, which enhances epithelization and wound 
closure [10]. 

Complete Healing Rates: The complete healing 
rate in the skin grafting group was significantly 
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higher at 88% compared to the standard care group 
at 54%, p<0.05. These findings point to the 
enhanced effectiveness of skin grafting in the 
treatment of chronic ulcers resistant to conventional 
treatments. 

Infection Rates: The skin grafting group had 
relatively low infection rates, 12% compared with 
the standard care group, where it was as high as 
26%, (p<0.05), highlighting the function of early 
closure in reducing exposition to the infectious 
agent and improving wound healing in general 
[11]. 

Ø Graft Take and Complications 

Graft Take Rates: The study demonstrated high 
rates of full graft take (82%), with minimal graft 
failure (4%) [12]. These findings underscore the 
emphasis on meticulous surgical technique and 
attentive postoperative care in achieving graft 
success. 

Postoperative Complications: Low incidences of 
infection and delayed healing occurred in both 
groups, with no significant differences recorded. 
This, therefore, points out that if the procedure is 
conducted appropriately, the complications of a 
skin graft will not be augmented. 

Ø Patient-Reported Outcomes 

Pain Scores: Pain scores were higher immediately 
following grafting but reached comparable levels of 
standard care by Day 7. This was effective pain 
management and showed how transient 
postoperative discomfort in the grafting group can 
be [13]. 

Patient Satisfaction: Satisfaction rates in both 
groups were high, but the grafting group was a little 
higher because they healed faster and the outcome 
in terms of cosmetic results. The higher satisfaction 
with grafting is based on the two strengths: quicker 
recovery and better resolution of the wound. 

Ø Long-Term Outcomes 

Recurrence Rates: Both treatment groups showed 
only 2% recurrence rates, which ensured the 
remission and long-term efficacy of the 
interventions against the recurrence of chronic 
lower extremity ulcers. 

Chronic Pain: In general, chronic pain rates were 
negligible and similar in the two groups. It reveals 
that there is no possibility of chronic pain after the 
process of skin grafting, which makes this 
treatment option valid for chronic ulcers. 

Ø Clinical Implications 

Tailored Treatment Strategies: Skin grafting can 
be the most effective alternative treatment for 
chronic, non-healing ulcers since it gives quicker 
recovery times and superior results in the long term 

[14]. It is specifically indicated for ulcers that do 
not respond to regular wound care. 

Resource Allocation: Despite the higher cost and 
technical input involved in skin grafting, it should 
be the preferred treatment for patients whose ulcers 
fail to respond to conventional treatments. This 
way, the healthcare providers ensure optimal use of 
medical resources. 

Surgeon Training: Advanced education in skin 
grafting techniques is essential to delivering the 
best care possible for patients. Improved surgical 
skill can increase access and availability to this 
effective treatment option. 

Ø Study Strengths 

Direct Comparison: The study directly compares 
skin grafting with standard wound care and 
provides valuable data to guide clinical decisions in 
managing chronic lower extremity ulcers. 

Comprehensive Analysis: The study presents a 
comprehensive evaluation of each treatment 
approach by analyzing both short-term and long-
term outcomes [15]. This makes it more applicable 
to the field of chronic wound management. 

Limitations  

• Small sample size (100 patients) reduces gen-
eralizability to the general population. 

• Single center might pose bias where local prac-
tices and expertise have biases. 

• Short-term follow-up at 12 months might miss 
long-term complications or recurrences 

• Possible selection bias with a hidden presence 
of factors like socioeconomic status and prior 
treatments. 

• No cost-effectiveness in comparing costs of 
skin grafting versus standard wound care. 

• Operator variability: Results can vary due to 
the skill and experience of the surgeons. 

Conclusion  

It has been shown that skin grafting substantially 
improves the healing results for chronic lower 
extremity ulcers, compared with conventional 
wound care: reduced healing time, higher 
frequency of complete healing, and lower risk of 
infection. Although the interventions proved 
successful, cost, ability of the surgeon, and choice 
of the patient all remain crucial considerations. The 
conclusion emphasizes the need to include skin 
grafting as one aspect of the chronic wound 
treatment, particularly in patients resistant to 
standard therapies. Future research should look into 
long-term outcomes, cost implications, and broader 
population applicability to further validate these 
findings. 
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